The government of Myanmar, with support from international donors, plans to address household financial risks from ill health and expand coverage. But evidence to design policy is limited. WHS (World Health Survey) data for 6045 households were used to investigate the association of out-of-pocket (OOP) health spending, catastrophic expenditures, and household borrowing and asset sales associated with illness with key socioeconomic and demographic correlates in Myanmar. Households with elderly and young children and chronically ill individuals, poor households, and ethnic minorities face higher financial stress from illness. Rural households use less care, suggesting their lower OOP health spending may be at the cost of health. Poorer groups rely more on public sector health services than richer groups. Better targeting, increased budgetary allocations, and more effective use of resources via designing cost-effective benefits packages appear key to sustainably addressing financial risks from ill health in Myanmar.
out-of-pocket (OOP) expenses, borrowing and sale of assets. 5, 6 National Health Accounts data show that OOP spending accounts for more than 80% of aggregate health spending in Myanmar, the highest in the region. [7] [8] [9] In 2012-2013, the share of health sector allocations in the government budget increased 3-fold, largely on curative care, but even at this higher level budgeted amounts remain low at about 0.8% of GDP. 10 Discussions on universal coverage in Myanmar are gaining steam among national and international policy makers, and international donors appear ready to increase their health sector support to Myanmar. 11 Expanded insurance coverage can contribute to financial risk protection, a key policy objective in most national health systems. However, the paucity of good quality information on health sector outcomes, including financial outcomes for households and groups who face higher risks from illness, remains a major challenge in effective use of health resources in Myanmar. 11 We analyzed household-level predictors of OOP health spending, health service utilization and measures of financing stress from the World Health Survey (WHS) to understand the nature of illness related financial risks that households in Myanmar face. The WHS was used because it collected nationally representative information on OOP health spending and its financing and key potential correlates such as socioeconomic status, demographic characteristics, location and morbidity. 12 To our knowledge this is the first study of household financial risks from illness in Myanmar in recent years.
Background
We briefly review the demographic and epidemiological profile of Myanmar and its health system-which likely underpin the financial risks confronting households in Myanmar.
Demographic and Epidemiological Profile
According to the UN (United Nations), Myanmar's population was 51.9 million in 2010, almost 3 times that in 1950. This population is still quite young, with 26.1% of the population aged less than 15 years and 7.7% comprising the elderly (60 years plus). 13 WHS data suggest the average size of a household in Myanmar to be 4.8, with one-third of its members below the age of 18. 12 Life expectancy at birth has also risen from 36.1 years in 1950 to 64.2 years in 2010, with the share of the elderly expected to rise to 22.3% of total population by 2050. 13 The population disease profile is also changing: estimates from the Global Burden of Disease 2010 study show that the share of NCDs in disability-adjusted life years (DALYs) rose from 33.0% in 1990 to 48.9% in 2010. 4 The share of maternal and child health conditions and infectious diseases in DALYs lost correspondingly fell over this period. 4 
Health Service Delivery
Both private and public health service providers are present in Myanmar with the former dominating ambulatory care and the latter dominating hospital services. The public sector accounts for about 90% of the 1090 hospitals currently operating in the country. 3 Our estimates from analysis of raw WHS data for Myanmar show that 88% of the most recent hospital admissions were in the public sector. 12 In contrast, the public sector share in the most recent ambulatory care visit was 28% ( Figure 1 ). 12 Provision of health services and budgets in Ministry of Health (MOH) facilities is highly centralized with little autonomy with regard to decision making at subnational levels. Private hospitals are concentrated in large cities and private for-profit ambulatory services (other than informal providers) are mostly located in urban areas.
Health Workforce
There are serious shortages in the health workforce of the country with only 17 doctors, 28 nurses and 23 midwives per 100 000 people in the public sector. The distribution of these personnel is also geographically unequal: Chin State has the highest density of 59 doctors and 160 nurses per 100 000 people, whereas Mon State had 6 doctors and 10 nurses per 100 000 people. The concentration of private practitioners in urban locations exacerbates these inequalities. Insufficient institutional capacity to absorb new health professional graduates adds to this with as many as 1500 doctors per year seeking employment outside the public health sector. 3
Health Financing
Health spending in Myanmar was 2.1% of GDP in 2009-2010, financed by a mix of government, households, social security, firms and external assistance. 7 At US$12 per person, health care spending in Myanmar is among the lowest in the region and OOP health spending is 82.2% of total health spending. 13 This contrasts with the share of the government which was merely 0.18% of GDP on health until 2012-2013, when it sharply increased to 0.80% of GDP. External aid accounts for about 9% of total health expenditures, a portion of which is also channeled through the government. 7 Public and overall health spending as a share of GDP has remained essentially unchanged over the past decade ( Figure 2 ).
In theory, services at public facilities are free to poor patients. But patients pay for items unavailable in public health facilities, particularly drugs and diagnostic services. National Health Accounts (NHA) for 2009-2010 in Myanmar show that 44.6% of all health spending was for drugs and consumables. Much of this spending on drugs and consumables was incurred by households, amounting to 53.7% of all OOP health spending. The NHA estimates are comparable to WHS estimates of the share of drugs of 47.8% of OOP health spending by households. 7, 12 In addition, NHA estimates of OOP spending on ambulatory care and diagnostics in 2009-2010 amounted to 32.4% of all household health expenses, comparable to WHS estimates of 33.8%. 7, 12 28.37 
Methods

Data
The WHS survey, implemented in Myanmar during 2002-2003, covered 6045 households. The survey was implemented by the Ministry of Health, with a sampling frame that covered 90% of the population of Myanmar. The survey instrument collected information on household socioeconomic status, location and demographic characteristics, components of consumption spending, OOP health care expenditures and mechanisms (such as borrowing and asset sales) for financing health care. Sample households were selected based on a random, stratified sampling procedure, described in detail elsewhere. 14 
Methods
Our outcome measures included household (log) OOP spending and 2 measures of financial stress. The first measure of stress, "catastrophic health spending," was defined as the ratio of a household's OOP health expenditures to its "capacity to pay" exceeding 40%. 8 Capacity was the difference between a household's total expenditure and subsistence level spending based on national poverty line estimates. 1, 15 The second measure of stress was whether a household borrowed or sold assets in response to illness in the 12 months preceding the WHS. We examined socioeconomic and demographic correlates of our 3 outcomes. The existing literature suggests that OOP health spending (and catastrophic spending) is correlated with the availability of health insurance, the incidence and severity of illness, demographic characteristics of households, incomes, and other indicators of socioeconomic position. [16] [17] [18] The correlates used in this study are indicators of rural residence, household composition (size, presence of over-60year-old members in the household, presence of a child younger than 5 years, female as household head), the highest level of education for an adult female family member (15 years and older), ethnicity (membership of the majority Bamar group), and economic status based on household rankings using a wealth index constructed using principal components methods. 19 Two indicators of disease severity were also included (self-reported "bad or very bad" health by survey respondent and whether someone with chronic illness was a household member). An indicator for a pregnant woman was included given the likely impact on health care use. To account for antimalarial programs or people living in high malarial risk areas, we included an indicator for whether a household used an insecticide-treated bed net. We estimated multivariate regression models to test the association between our outcomes and the explanatory variables described above. A major concern with any multivariate analysis is that estimated associations may capture effects of variables unaccounted for in the regression model such as interregional differences in costs of health care which can lead to varying OOP spending for local households, all else the same. This can bias our results. Thus, along with a baseline specification (specification 1), a fixed effects specification was estimated to account for such variations, using 108 additional indicator variables for the primary sampling units used in implementing the survey (specification 2). Using multiple specifications also helps to check how robust our results are.
A 2-part model was used to test the association between OOP spending and the explanatory variables." 20 The first part tests the association between an indicator variable for whether a household incurred any OOP spending and explanatory variables. The "second part" examines the correlates of (logarithm of) OOP health spending for the subset of households reporting any spending on health care. This is an effective statistical approach to handle large numbers of zeroes in OOP spending data, as in the Myanmar WHS. Moreover, the dependent variable of the first part (whether the household incurred any OOP spending) can be interpreted as an indicator of utilization/access, particularly given the high share of OOP spending on health care in Myanmar, and this enables additional insights. 21 For example, if rural households have lower OOP than urban households, this might be due to lower rural average health care use and higher OOP when using health care, and not because rural households enjoy better financial risk protection than urban households.
We also assessed the relative share of public and private facilities in health care use at different levels of socioeconomic status (using the wealth quintile) based on the "last visit" or "hospital admission" reported by the respondent. For our statistical analyses, we used Stata, version 12.1. Table 1 underline that 75% of Myanmar's population resides in rural areas, with one-fifth of the households being headed by women. Nearly one-third of the sample had an individual aged 60 years and over living in them, with a similar proportion reporting a child of less than 5 years. The majority Bamar community composed 72% of the sample. The share of respondents reporting "bad or very bad" health was 3%; and 4% of the households reported a member with "chronic" conditions. Nearly 41% of the households reported incurring catastrophic spending, and about 5% reported borrowing or selling assets to finance health care. Table 2 examines key correlates of catastrophic OOP spending and borrowing/sale of assets to finance health care. Catastrophic spending is positively correlated with a household having elderly members and children aged less than 5 years, larger sized households, female-headed households, households with respondents reporting poor self-reported health, and economically worse-off households. In specification 2, rural residence was negatively associated with catastrophic expenditure. Results for the multivariate analysis on the likelihood of asset sales or borrowing as the dependent variable are similar to those for catastrophic spending. Evidence on the relationship between ethnic status and economic outcomes was mixed, although in the expected direction, in that ethnic minorities were more likely to report financial stress, relative to the majority Bamar community. Table 3 reports results from the estimation of the 2-part model. The first part of the model (columns 2 and 3 in Table 3 ) examines the association between whether a household incurred any OOP spending-a proxy for health care use-and explanatory variables. Health care use is positively correlated with a household having children aged less than 5 years, households where the respondent reported poor health, households where a person with chronic illness resides, household with pregnant women, and larger sized households. Moreover, wealthier households are more likely to use health care than their poorer counterparts.
Results
Summary statistics data in
Columns 4 and 5 in table 3 presents results from the "second part" of our 2-part model: an association of OOP spending and plausible correlates for the subset of households that report any spending on health care. The results suggest that households with elderly, households with young children, richer households, ethnic minorities and rural households spend more on average. Table 4 presents data on the share of public sector ambulatory visits (or inpatient stays) by household wealth quintile. There is a gradient by household wealth in the percentage of visits (or stays) which are public: 93% of hospital admissions among the poorest 20% were in the public sector, compared to 80% among the richest 20%, similar to results from many other developing countries. 22, 23 At the same time, data on per capita hospital admissions in the past 5 years in Myanmar (column 4 of table 4) show that wealthier households use public hospitals more frequently than poorer households.
Discussion and Conclusions
Existing literature has highlighted the economic burden that households and specific subgroups face from illness in developing countries. 24 We confirm many of these findings and illustrate the major correlates of financial risks that households face from illness in the specific context of Myanmar: poorer households, households with elderly members, young children, members who are chronically ill or who report poor health, and minority ethnic communities face a greater risk Authors' (sample-weighted) estimates using WHS data for Myanmar. The total number of observations is 6045. Persons aged 60 years and over are defined as elderly. Catastrophic spending is defined as OOP exceeding 40% of a household's capacity to pay (or the difference between household expenditure and the poverty line level of expenditure as per the national poverty line). Note that the means for indicator variables (taking values 0 or 1) in Table 1 can be translated into percentage terms by multiplying by 100.
of catastrophic health expenditures. While rural households are less likely to incur catastrophic expenses they also use less care. This saves on OOP expenditures, but could adversely affect their health and earnings opportunities. Richer households use more health care and conditional on use, spend more on health care, but face lower financial stress. Although the poor seek health care less frequently than the rich, when they do, they are more likely to rely on the public sector than the rich; similar findings in other settings have been reported elsewhere. 23 Unfortunately, the rich use more of all health services, public and private, so public health subsidies in Myanmar are likely to be unequally distributed across socioeconomic groups. Our findings shed light on the need to better target health sector resources in Myanmar, including for curative care, to specific population groups, including households with young children, households living in rural areas and households with chronically ill members. However, Myanmar's public sector share of aggregate health spending is low relative to other countries in the region and will adversely impact physical access and quality of health services for needy groups. 25 Limited budgets likely result in fewer personnel, shortages of drugs and other equipment and overall quality of care in public sector facilities. In WHS data, nearly 15.5% of rural respondents rated their outpatient care experience in the public sector as being moderate to very bad (compared to 5.3% for urban respondents). 12 Shortages of drugs and other equipment in public sector facilities are reflected in high levels of OOP spending for drugs and diagnostics in National Health Accounts data. 7 The mountainous terrain and the predominantly rural location of Myanmar's population is an additional constraint in physically accessing health services with almost one-fifth of WHS respondents finding travel time as being moderate to very bad. 12 Budgetary constraints in Myanmar government will limit its ability to replicate the large increases in health sector allocations introduced by China and India in recent years. 26 Serious economic challenges remain alongside the social challenges of a society with ethnic strife just emerging from a long period of military rule. Although the government has increased its health allocations in the current budgetary cycle, its continuation is questionable without sustained assistance from international donors. 27 However, the government could still promote efficient spending of public funds on health through priority-setting processes, say by providing well defined benefit packages that are cost-effective in addition to targeting key groups. One example of targeted support is a recent Global Alliance on Vaccines Initiative (GAVI) effort to provide funding for infrastructure development and a pool to cover expenses for poor households requiring inpatient treatment. 28 Resource effectiveness could also be enhanced via targeting key gaps in personnel, drugs, and consumables to help use available resources better and implementing prevention and primary care programs. These could include promoting maternal health, child vaccination, and prevention actions for NCDs and major infectious diseases in Myanmar. Investment in program evaluation is needed to ensure funds are used effectively and efficiently, as the government and donors introduce additional funds and money into the system. Our analysis has obvious weaknesses. The 2003 WHS data are a decade old and the aggregate health spending in 2003 was slightly higher as a proportion of GDP than in later years (Figure 1 ). This may influence our findings. The indicators of financial stress used in this article do not adequately capture other possible implications of ill health, such as loss of work effort and earnings, especially when households forgo care due to lack of finances or physical access. Including these considerations would present a bleaker picture of the impact of illness in Myanmar. 24 These limitations withstanding, Myanmar's domestic policy and economic environment has changed little since 2003. Official data suggest rapid income growth but are considered unreliable by experts. 2 Raw data from 2 rounds of the Integrated Household Living Conditions Survey (IHLCS) in 2004-2005 and 2009-2010 are not readily accessible, but published reports from these data show that OOP health spending has remained unchanged as a proportion of total household spending over the 2 survey rounds at 5%. 1 This is comparable to 6% in WHS data. 12 IHLCS surveys also show that absolute levels of real OOP health spending have also changed little over the 2 survey rounds. While newer data are obviously needed, the findings based on WHS data may not change, even with more recent survey data. Authors' sample-weighted estimates using WHS data. Households are ranked by asset quintiles based on scores constructed using principal components methods.
